Characterization of the DNA-melting function of the Rickettsia prowazekii RNA polymerase.
In vitro specific transcription by the Rickettsia prowazekii RNA polymerase was investigated. The purified rickettsial RNA polymerase, in striking contrast to that of Escherichia coli, could specifically transcribe two R. prowazekii genes (ATP/ADP translocase and citrate synthase genes) and one E. coli gene (RNA-I) on negative supercoiled plasmids but not the same genes on linear plasmids. Following the specific binding of the rickettsial RNA polymerase to the translocase gene promoter on a linear plasmid, there was no detectable open complex formation. Both the E. coli and the R. prowazekii RNA polymerases worked well when poly(dA-dT).poly(dA-dT) or poly(dI-dC).poly-(dI-dC) was used as template for generalized transcription. However, the rickettsial RNA polymerase, in contrast to the E. coli enzyme, had little activity on poly(dG-dC).poly(dG-dC), a template with a larger number of hydrogen bonds. These data indicate that the rickettsial RNA polymerase is weak, at least relative to E. coli, in the function required for the opening of DNA duplex. It appears that this operation in R. prowazekii is aided by the negative supercoiling and the high 72% AT composition of the rickettsial genome.